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...the immunogenicity of plasmid DNA (pDNA) requires short 
immunostimulatory DNA sequences (ISS) that contain a CpG 

di nucleotide in a particular base context. Human monocytes transfected with 
pDNA or double-stranded oligonucleotides... 



Abstract: 



Text: 



...human peripheral lymphocytes and to enhance natural killer cell 
activity. These ISS include the following CpG-contai ni ng hexamers: 5 
(prime) -GACGTC-3 (prime) , 5 (prime) -AG-CGCT-3 (prime) , and 5... 
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...in vitro (b9) . Recently, Krieg et al . studied the effects of 

single-stranded oligonucleotides with CpG motifs on murine B 

lymphocyte activation (BlO) . They found that cytosine methyl ati on or the 

elimination of the CpG from the oligonucleotide abolished the 

lymphocyte stimulatory effect. The activation capability was attributed to 

a series of CpG-contai ni ng motifs that generally follow the formula 

5 (prime) -Pur Pur CG Pyr Pyr-3 (prime) . CpG-enriched 

oligonucleotides induced not only B cell proliferation, but also the 

secretion of lL-6... 
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Impact of benzo[a] pyrene-2 ' -deoxyguanosi ne lesions on methyl ati on of DNA by Sssi 
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Abstract: ...9S, lOR-epoxide (B[a]PDE), a metabolite of bezo[a] pyrene, to guanine 
in CpG dinucleotide sequences could affect DNA methylation and, thus, represent a 

potential epigenetic mechanism of chemical C) under bar pG and G (C) under bar 

GC sequences, respectively, and transfer a methyl group to the C5 atom of cytosine 

(C) . A series of 18-mer unmethylated or trans-anti -B [a] P-N-2-dG lesion 

flanking a target dc in the CpG dinucleotide sequence on its 5 '- side has a greater 

adverse impact on methylation than the... 
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Abstract: . . .CH3-gamma-C-13-OH-PdG adducts to the corresponding N-2-(3-oxo-l- 
methyl -propyl )-dG aldehydes was observed at temperatures below the T-m of the 

duplexes. These differing orientations of the R- and S-CH3 groups. Modeling 

also predicted that the alpha-methyl group of the aldehyde arising from the 

R-al pha-CH3-gamma-0H-PdG adduct is in the 3'-direction in the minor groove, 

facilitating cross-linking. In contrast, the alpha-methyl group of the aldehyde 
arising from the S-al pha-CH3-gamma-0H-PdG adduct is... 
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Abstract: Synthetic oligodeoxynucleotides (ODN) containing unmethylated 
deoxycytosi ne-deoxyguanosi ne (CpG) motifs are very potent inducers of the innate 
immune system, mimicking the effects of bacterial DNA. CpG ODN are recognized by 
Toll -like receptor 9 (TLR9) . Three classes of TLR9 agonists have been described: 
B-Class CpG ODN that induce strong B- and NK-cell activation and A-Class ODN that 

induce ODN regarding optimal IFN-alpha secretion. Sequence as well as backbone 

modifications like 2 ' -0-methyl modifications especially in the 5' part of the ODN 

influence iFN-al pha-produci ng capacity. Kinetic can be availed to induce 

potent anti-tumor or anti-viral effects. Consequently, C-Class CpG ODN represent 
ideal drug candidates for anti-viral and/or anti-tumor therapy. Copyright 2004... 
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Abstract: ...lad mutants from the TMZ treatment group demonstrated that they were 
GCfwdarwAT transitions at non-CpG sites, which is significantly different from the 
mutation spectrum observed in the control treatment group... 
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Abstract: The oxidation of the thymine methyl group can generate 5-formyl uraci 1 

(FoU). Template FoU residues are known to miscode, generating base Mug), 

thermophile mismatch thymine DNA glycosylase (Tdg) , mouse mismatch thymine DNA 

glycosylase (mTDG) and human methyl -CpG-bi ndi ng thymine DMA glycosylase (MBD4) , 

whereas the FoU:A lesion is repaired only by Mug... 

Registry Numbers: . . . 2 ' -deoxyguanosi ne 5 ' -monophosphate 

Enzyme Commission Number: 

DESCRIPTORS: 

Chemicals & Biochemicals: .. .methyl -CpG-bi ndi ng thymine DNA glycosylase... 
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Abstract: ...dG-AP), both in vitro and in vivo. In Salmonella typhimurium 1-NP 
induces a CpG deletion in a CGCGCGCG sequence. In Escherichia coli, however, mostly 

-1 and +1 frame-shifts GG sequences. In order to determine the mechanism of 

mutagenesis by dG-AP in a CpG repetitive sequence, we constructed a single-stranded 

Page 14 



deoxyguam" necpg . txt 

Ml3 genome containing the adduct at the underscored deoxyguanosi ne of an inserted 
CGCGCG sequence. In E. coli strains with normal repair capability the adduct induced 
approximately 2% CpG deletions, which was 20-fold that of the control. With SOS, the 
frequency of frame-shift mutations increased to 2.6%, even though the frequency of 
CpG deletion accompanied 50% reduction. The enhancement in mutagenesis was due to a 
+1 frame-shift that occurred at a high frequency. In strains with a defect in 
methyl -di rected mismatch repair, 50-70% increase in mutation frequency was observed. 

When these strains were cells. We conclude that dG-AP induces both -2 and +1 

frame-shifts in a CpG repetitive sequence and that these two mutagenic events are 
competing pathways. The CpG deletion does not require SOS functions, whereas the +1 

frame-shifts are SOS-dependent. On exonuclease of the DNA polymerase. 

Misaligned structures that escape the exonuclease are repaired by tne 
methyl -di rected mismatch repair, albeit with limited efficiency. 
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DNA adduct 8-hydroxyl -2 ' -deoxyguanosi ne (8-hydroxyguani ne) affects function of human 
DNA methyl transferase 



Abstract: 8-Hydroxyl -2 ' -deoxyguanosi ne (also referred to as 8-hydroxyguani ne 

(8-OH-dG) or 7,8-dihydro-8-oxoguanine of nearby cytosine moieties by the human 

DNA methyltransferase. The exact position of 8-OH-deoxyguanosi ne relative to a CpG 
dinucleotide appears important to this effect. Our data indicate that 8-OH- 
deoxyguanosi ne diminishes the ability of the methyltransferase to methyl ate a target 
cytosine when the 8-OH-deoxyguanosi ne is one or two nucleotides 3' from the 
cytosine, on the same strand. On the other hand 8-OH-deoxyguanosi ne does not 
diminish the ability of the enzyme to respond to a methyl director 
(5-methyl cytosine) when the 8-OH- deoxyguanosi ne is on the same strand but one or 
two nucleotides 3' from the methyl director. Differences in methyl ati on rates as 
great as 13-fold have been detected using various... 
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...OF DRUG NUCLEIC-ACID INTERACTIONS AT ATOMIC RESOLUTION 10. STRUCTURE OF A N N DI 
METHYL PROFLAVINE DEOXYCYTIDYLYL-3 ' -5 ' -DEOXY GUANOSINE CRYSTALLINE COMPLEX 



Abstract: N,N-di methyl proflavine forms a crystalline complex with 
deoxycytidyly(3'-5')deoxyguanosine (d-CpG) , space group P21212, with a = 21.37 

.ANG., b = 34.05 .ANG. and c = 13 on 2032 observed reflections. The structure 

consists of 2 N,N-di methyl proflavine molecules, 2 d-CpG molecules and 16 h20 
molecules (a total of 128 nonhydrogen atom). As with other structures of this type, 
N,N-di methyl proflavine molecules intercalate between base-paired d-CpG dimers. 
dimethyl proflavine molecules stack on either side of the intercalated duplex, being 
related by a. . . 
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Abstract: 

. . .9S, lOR-epoxide (B[a]PDE), a metabolite of bezo[a] pyrene, to guanine in CpG 
dinucleotide sequences could affect DNA methylation and, thus, represent a potential 

epi genetic mechanism of chemical DNA methylation by prokaryotic DNA 

methyl transferases M.Sssi and M.HhaL These two methyl transferases recognize CpG and 
GCGC sequences, respectively, and transfer a methyl group to the C5 atom of cytosine 

(C) . A series of 18-mer unmethylated or anti-B[a]P-N super(2)-dG lesion 

flanking a target dc in the CpG dinucleotide sequence on its 5 '-side has a greater 
adverse impact on methylation than the... 
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...and Acetaldehyde-Derived alpha -CH sub(3)- gamma -0H-1,N 
super(2)-Propano-2' -deoxyguanosi ne Adducts in the 5'-CpG-3' Sequence 



Abstract: 

...When annealed into 5'-d (GCTAGCXAGTCC)-3 ' times 5 ' -d(GGACTCYCTAGC)-3 ' containing 
the 5"-CpG-3" sequence context (X = R- or S- alpha -CH sub(3)- gamma - super(13)C. . . 
... super C13)C-0H-PdG adducts to the corresponding N super(2)-(3-oxo-l- 
methyl-propyl)-dG aldehydes was observed at temperatures below the T sub(m) of the 

duplexes of the R- and S-CH sub(3) groups. Modeling also predicted that the 

alpha -methyl group of the aldehyde arising from the R- alpha -CH sub(3)- gamma 

-OH-PdG in the 3'-direction in the minor groove, facilitating cross-linking. 

In contrast, the alpha -methyl group of the aldehyde arising from the S- alpha -CM 
sub(3)- gamma -OH-PdG... 
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SOS, proofreading, and mismatch repair 
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.. .super (AP)) , both in vitro and in vivo. In Salmonella typhimurium 1-NP induces a 
CpG deletion in a CGCGCGCG sequence. In Escherichia coli, however, mostly -1 and +1 

frame-shifts sequences. In order to determine the mechanism of mutagenesis by 

dG super(AP) in a CpG repetitive sequence, we constructed a single-stranded Ml3 
genome containing the adduct at the underscored deoxyguanosi ne of an inserted CGCGCG 
sequence. In E. coli strains with normal repair capability the adduct induced 
approximately 2% CpG deletions, which was 20-fold that of the control, with SOS, the 
frequency of frame-shift mutations increased to 2.6%, even though the frequency of 
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CpG deletion accompanied 50% reduction. The enhancement in mutagenesis was due to a 
+1 frame-shift that occurred at a high frequency. In strains with a defect in 
methyl -di rected mismatch repair, 50-70% increase in mutation frequency was observed. 

when these strains were We conclude that dG super (AP) induces both -2 and +1 

frame-shifts in a CpG repetitive sequence and that these two mutagenic events are 
competing pathways. The CpG deletion does not require SOS functions, whereas the +1 

frame-shifts are SOS-dependent. On exonuclease of the DNA polymerase. 

Misaligned structures that escape the exonuclease are repaired by the 
methyl -di rected mismatch repair, albeit with limited efficiency. 
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Orientation of the crotonaldehyde-derived N-2- [3-oxo-l(S)-methyl -propyl ] -dGDNA 
adduct hinders interstrand cross-link formation in the 5 '- CpG-3 ' sequence 

Abstract: The conformation of the crotonaldehyde-derived N-2- [3-oxo-l(S)- 
methyl -propyl ]-dG adduct in the ol i godeoxynucl eoti de 5 ' -d(G(l)C(2)T(3)A. . . 
. . .A(22)G(23)C(24))-3' , where X = N-2- [3-oxo-l(S)-methyl -propyl]-dG, is reported. 

This adduct arises from opening of the cyclic N-2-(S 2')-dG adduct when placed 

opposite dC in duplex DNA. This ol i godeoxynucl eoti de contains the 5'-CpG-3' sequence 

in which the N-2-(R-al pha-CH3-gamma-0H-l, N-2 times of these protons were 

similar to those of the overall duplex. The crotonaldehydic-derived methyl protons 

showed NOES in the 5 '-direction to C-18 Hi', GC19) Hi', and that within the 

minor groove, the aldehyde of the N-2- [3-oxo-l(S)- methyl -propyl ]-dG adduct oriented 
in the 3 ' -di rection , while the 1( S) methyl group oriented in the 5 ' -di rection . This 
positioned the aldehyde distal to the G(19... 
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Methyl ati on of cytosine at C5 in a CpG sequence context causes a conformational 

switch of a benzo[a] pyrene diol epoxi de-N-2 . . . 

Abstract: It is well known that CpG di nucleotide steps in DNA, which are highly 

methylated at the 5-position of cytosine (meC with anti-B[a]PDE (a metabolite 

of tne environmental carcinogen benzo [a] pyrene) at CpG mutation hot spots is 

enhanced by the methylation of the cytosine residue flanking the target BP]G 

sequence contexts. This remarkable conformational switch resulting from the presence 
of a single methyl group at the 5-position of the cytosine residue flanking the 
lesion on the 5 '-side, is attributed to the hydrophobic effect of the methyl group 
that can stabilize intercalated adduct conformations in an adduct 

stereochemistry-dependent manner. Such conformational differences in methylated and 
unmethylated CpG sequences may be significant because of potential alterations in 
the cellular processing of the [BP... 
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.. .benzo [a]pyrene diol epoxi de-N-2-dG adduct induced by a 5 '-flanking 5- 

methyl -substi tuted cytosine in a (Me)CG double-stranded oligonucleotide sequence 
context 

Abstract: ...number of mutations are found in certain codons of the p,53 gene, 
mostly at CpG di nucleotide sequences, which are highly methylated in human tissues. 

The reactivities of the mutagenic metabolite g., trans-anti -BPDE-N-2-dG, or 

G") , are enhanced when the cytosine in CpG sequences in DNA is methylated at its 
5-position ( (Me) CpG). However, methylation may also affect the characteristics of 
these adducts, and we have therefore investigated whether adduct conformations are 
different in double-stranded DNA in methylated (Me) CpG* and in unmethylated CpG* 
sequence contexts in the oligonucleotide model system duplex 

5 ' -d(CCAT[C-5x]G*CTACC conformational change from a minor groove structure 

external to the DNA duplex in the unmethylated CpG* sequence, to an i ntercal ati ve 
conformation in the (Me)CG* sequence context. In contrast, the conformation ... 
...groove type in both the methylated and unmethylated sequences. These results 
indicate that methylation of CpG sequences may affect not only chemical reactivities 

of chemically reactive intermediates with DNA, but also formed. Thus, both 
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factors must be considered in evaluating the effects of cytosine methylation in CpG 
sequences on the biological consequences of the DNA adducts formed. 
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DEOXYGUANOSINE; COVALENT ADDUCTS; HOT-SPOTS; P53 GENE; METHYLATION; BINDING; 
7,8-DIOL-9,10-EPOXIDES; DUPLEX 
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Abstract: ...dG(AP)), both in vitro and in vivo. In Salmonella typhimurium 1-NP 

induces a CPG deletion in a CGCGCGCG sequence. In Escherichia coli, however, mostly 

-1 and +1 frame-shifts GG sequences. In order to determine the mechanism of 

mutagenesis by dG(AP) in a CpG repetitive sequence, we constructed a single-stranded 
Ml3 genome containing the adduct at the underscored deoxyguanosi ne of an inserted 
CGCGCG-sequence. In E. coli strains with normal repair capability the adduct induced 
approximately 2% CpG deletions, which was 20-fold that of the control, with SOS, the 
frequency of frame-shift mutations increased to 2.6%, even though the frequency of 
CpG deletion accompanied 50% reduction. The enhancement in mutagenesis was due to a 
+1 frame-shift that occurred at a high frequency. In strains with a defect in 
methyl -di rected mismatch repair, 50-70% increase in mutation frequency was observed. 

When these strains were cells, we conclude that dG(AP) induces both -2 and +1 

frame-shifts in a CpG repetitive sequence and that these two mutagenic events are 
competing pathways. The CpG deletion does not require SOS functions, whereas the +1 

frame-shifts are SOS-dependent. On exonuclease of the DNA polymerase. 

Misaligned structures that escape the exonuclease are repaired by the 
methyl -di rected mismatch repair, albeit with limited efficiency. 
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Impact of benzo[a]pyrene-2prime-deoxyguanosine lesions on methyl ati on of DNA by Sssi 
and Hhal DNA methyl transferases 

. . .9S, lOR-epoxide (B[a]PDE), a metabolite of bezo[a] pyrene , to guanine in CpG 
dinucleotide sequences could affect DNA methylation and, thus, represent a potential 

epigenetic mechanism of chemical DNA methylation by prokaryotic DNA 

methyltransferases M.Sssi and M.Hhal. These two methyltransferases recognize CpG and 
GCGC sequences, respectively, and transfer a methyl group to the C5 atom of cytosine 

(C) . A series of 18-mer unmethylated or anti-B[a]P-N SUP 2 -dG lesion flanking 

a target dc in the CpG dinucleotide sequence on its 5prime-side has a greater 
adverse impact on methylation than the... 
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...KWKK. When annealed into 5prime-d(GCTAGCXAGTCC)- 

3prime. 5prime-d(GGACTCYCTAGC)-3prime containing the 5prime-CpG -3prime sequence 

context (X = R- or S-alpha-CH SUB 3 -gamma- SUP 13 C SUP 13 C-OH-PdG adducts 

to the corresponding N SUP 2 -(3-oxo-l- methy1-propyl)-dG aldehydes was observed at 

temperatures below the T SUB m of the duplexes of the R- and S-CH SUB 3 

groups. Modeling also predicted that the alpha- methyl group of the aldehyde arising 

from the R-alpha-CH SUB 3 -gamma-OH-PdG in the 3prime-di recti on in the minor 

groove, facilitating cross-linking. In contrast, the alpha-methyl group of the 
aldehyde arising from the S-alpha-CH SUB 3 -OH-PdG adduct... 
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. . .2-deoxyribos-l-yl)-5,6,7,8- tetrahydro-8-(N SUP 2 -deoxyguanosyl)-6- 
methyl-pyrimido[l,2-alpha]purine- 10(3H)one (7), have been previously characterized 

by our with NalO SUB 4 . The resulting oligonucleotide 11 containing the 1,N 

SUP 2 -propano-deoxyguanosi ne (dGuo) 5 was incubated with the complementary 

oligonucleotide 12 to give the desired cross-link and enzymatic hydrolysis to 

cross-link 7. The formation of cross-link 13 at 5prime-CpG-3prime was confirmed by 

incubation of 11 with [ SUP 15 N SUB 5 ] 12 containing Only the 

oligonucleotide containing 5gamma-Cp5-3gamma formed the cross-link with the 
complementary 5gamma-CpG-3gamma sequence. The results of this study confirm the 
structure of an AA-derived DNA. . . 
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...dG(AP)), both in vitro and in vivo. In Salmonella typhi muri urn 1-NP induces a CpG 
deletion in a CGCGCGCG sequence. In Escherichia coli, however, mostly -1 and +1 

frame-shifts GG sequences. In order to determine the mechanism of mutagenesis 

by dG(AP) in a CpG repetitive sequence, we constructed a single-stranded Ml3 genome 
containing the adduct at the underscored deoxyguanosi ne of an inserted CGCGCG 

sequence, in E. coli strains with normal repair capability the adduct the 

frequency of frame-shift mutations increased to 2.6%, even though the frequency of 
CpG deletion accompanied 50% reduction. The enhancement in mutagenesis was due to a 
+1 frame-shift that occurred at a high frequency. In strains with a defect in 
methyl -di rected mismatch repair, 50-70% increase in mutation frequency was observed. 

when these strains were cells. We conclude that dG(AP) induces both -2 and +1 

frame-shifts in a CpG repetitive sequence and that these two mutagenic events are 
competing pathways. The CpG deletion does not require SOS functions, whereas the +1 

frame-shifts are SOS-dependent. On exonuclease of the DNA polymerase. 

Misaligned structures that escape the exonuclease are repaired by the 
methyl -di rected mismatch repair, albeit with limited efficiency. 
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